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The Atmospheric  Trace Molecule Spectroscopy (ATMOS) experiment i s  a 
Four ie r - t ransform  inf ra red   spec t rometer   tha t   f lew on four   space   shut t le  
missions.   In   solar   occul ta t ion mode, i t s  frequency  response of 6 0 0  - 
4 8 0 0  
cm-1 has   a l lowed  re t r ievals   of  some 30 t race  gases   within  the  upper  
troposphere,   stratosphere  and  lower  mesosphere.   Previous  reports of 
ATMOS 
r e su l t s   (ve r s ion  2 )  rarely  extended  below  the  t ropopause  due  to  
l i m i t a t i o n s  
in   the   on ion-pee l ing   re t r ieva l   sof tware .  A new vers ion   (vers ion  3 )  uses 
a 
global-f i t   a lgori thm  and is  s i g n i f i c a n t l y  more r e l i a b l e   f o r   u p p e r  
tropospheric  measurements. We r e p o r t   r e t r i e v a l s  of H20, CH4,  HDO, CH3D, 
and  deuter ium  deplet ions  in   water   (both  corrected  and  uncorrected  for  
methane ox ida t ion ) ,  from -8 t o  -35 km. We a lso   re -eva lua te  ATMOS 
r e t r i e v a l s  
of H20 + 2*CH4 for   evidence of net  consumption of H2  i n   t h e   s t r a t o s p h e r e  
and  lower  mesosphere. 
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